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BULLETIN 264 NOVEMBER 1935 
Relief Wheat 
D. C. TINGEY and R. W. WOODWARD 
Figure I.-Upper: A section of a field of Utah Kanred wheat. Low dwarf culms 
are infected with covered smut. The diseased plants are a result of 
soil infection. 
Lower: Same field two years later, showing Relief wheat. a new variety 
highly resistant to smut. 
(In Cooperation with the Division of Cereal Crops and Diseases, Bureau of Plant 
Industry, United States Department of Agriculture) 
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Relief, a new variety of pard red winter wheat resistant to most forms 
of covered smut occurring in Utah, was br ed by the Department of Agronomy, 
Utah Agricultural Experiment Station. Produced by hybridization, it re-
sulted from a response to an urgent need for some more effective means of 
controlling the serious disease of wheat known as covered smut or bunt. In 
addition to being resistant to forms of covered smut which have caused such 
heavy lo~es to wheat farmers of central and northern Utah and southern 
Idaho, experiments have also shown that it appears equal in all other re-
spects (such as yield, winter hardiness, and quality) to the best varieties now 
being grown in this region. 
HIGH COST OF COVERED SMUT 
In both central and northern Utah, as well as in southern Idaho, covered 
smut in wheat has increased over a period of: years at an alaI;ming rate, as 
shown by figures obtained on the percentage of carloads of wheat grading 
"smutty" in these regions. Back around 1920, 10 per cent of the carloads 
of wheat entering the Ogden market graded "smutty"; by 1929 this had in-
creased to 46 per cent. Ogden is the market center for the wheat produced 
in this area, which annually grows approximately 1,000,000 acres of wheat 
and produces nearly 20,000,000 bushels3• Conservative estimates place an-
nual losses from covered smut in this area to be well over $1,000,000. For 
the state of Utah alone, the annual loss is placed at one-third of this "amount 
(Table 1). 
SEED TREATMENT NOT EFFECTIVE ON SMUT-INFECTED SOIL 
The increasing prevalence of smut in this region is a result of an in-
crease in smut-infested soil, due partially no doubt to the more universal use 
of the combined harvester which is highly effective in disseminating this 
1Contribution trom Department of Agronomy, Utah Agricultural Experiment Station. 
'Assistant Agronomist, Utah Agricultural Experiment Station and Junior Agronomist. 
Division of Cereal Crops and Diseases, Bureau of Plant Industry, U. S. Department of A&'ri-
culture, respectively. 
8Schoenfeld, W_ A. and Thomas, W. Preston_ "Wheat Compendium" (Intermountain 
States). Compiled cooperatively by the Federal Farm Board and the Utah Agricultural 
Experiment Station. April, 1930. 
Publication authorized by Director, 6 June 1236. 
Table I-Estimated loss from covered smut· of wheat, Utah, 1924-33, inclusive 
Year Acreage 
1924 ... ...... ...... ... .. 201,000 
1925 ............. : ...... 233,000 
1926 .................... 237,000 
1927 .................... 242,000 
1928 .................. .. 257,000 
1929 ................. ... 265,000 
1930 .......... .......... 276,000 
1931 ....... ............. 257,000 
1932" .................... 260,000 
1933 .................... 254,000 
Average .... I 248,200 
Production 
(bus. ) 
3,313,000 
6,094,000 
5,505,000 
6,678,000 
6,861,000 
5,304,000 
6,892,000 
4,291,000 
5,332,000 
4,079,000 
5,434,900 
Farm Value 
($) 
3,644,300 
9,201,940 
6,440,850 
6,359,360 
6,998,220 
4,349,280 
3,859,520 
2,145,500 
2,985,920 
3,875,050 
4,985,994 
Percentage Carlots 
Grading "Smutty", Ogden 
20.2 
28.7 
30.0 
32.3 
35.2 
46.5 
44.4 
20.0 
21.0 
17.0 
29.5 
Total Wheat Loss 
From Smut ($)1 
$219,000 
532,636 
408,939 
410,304 
495,129 
318,644 
348,767 
209,183 
190,404 
253,415 
$338,642 
Percentage 
Crop Value 
6.0 
5.8 
6.3 
6.5 
7.1 
7.3 
9.0 
9.7 
6.4 
6.6 
7.1 
1Estimate based on discount of percentage of wheat grading "smutty", the estimated loss due to reduced yield because of smut and cost of seed treatment~ 
Cost of harvesting, hauling, storage, freight, insurance, and interest charges on smut dockage are not included. 
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disease. To watch a combined harvester operate in smutty wheat and to 
see the cloud of black smut rise from the rear of the machine convinces one 
of the effectiveness of this implement, in the dissemination of smut. These 
clouds of black smut are readily blown to the fallow land where seeding soon 
takes place. While effective in destroying the smut on the grain, seed treat-
ment under conditions of soil infestation cannot destroy that in the soil. Breed-
ing smut-resistant varieties is the most hopeful solution to such a problem. 
HOW RELIEF WAS PRODUCED 
There is neither mystery nor magic surrounding the breeding of any 
disease-resistant variety. It is simply putting into operation an important 
principle of heredity, discovered in 1865 by an Austrian monk named Gregory 
Mendel. His work was lost to the world until 1900. At this time three other 
persons, having made similar discoveries, ran across Mendel's paper on 
heredity. Biologists soon began to recognize the significance of these dis-
coveries. 
The essential principle arising from Mendel's discovery was that if two 
closely related individuals were crossed or hybridized, it is possible in later 
generations to obtain progeny with different combinations of characters in 
which the two parents differ, these individuals occurring in definite propor-
tions. 
Obviously, through hybridization it is possible by recombination of char-
acters to produce an 'individual possessing the smut resistance of an inferior 
wheat with the desirable characteristics of a superior one. This principle 
has been utilized in the development of Relief Wheat, which is the result of a 
selection from a cross between Hussar and Turkey 26. 
Hussar, ,the female parent, is a pureline selection from Red Hussar, the 
origin of which is undetermined. The variety Hussar is not grown commer-
cially since it is not a high yielder; neither is the grain of good quality. It is 
resistant, however, to most of the forms of covered smut occurring in Utah. 
Turkey 26, the male parent, is a pureline selection out of the Turkey 
variety made at the Nephi Dry-land Substation. Like all other commercial 
wheats grown in Utah, this selection is highly susceptible to practically all 
forms- of covered smut. 
Selection 43e-21, later named Relief, from the Hussar x Turkey 26 cross, 
was made in 1928. New varieties of wheat showing promise are registered 
under cooperative agreement betwen the U. S. Bureau of Plant Industry and 
the American Society of Agronomy. Relief was registered through this 
agency\ with Registration No. 274. It has been given Accession No. C.1. 
10082 by the Division of Cereal Crops and Diseases, Bureau of Plant Industry, 
U. S. Department of Agriculture. Relief is similar in appearance to the 
Turkey variety. The yield, quality, habit of growth, and date of maturity are 
all about the same as for Turkey or Utah Kanred. This new variety was 
grown commercially for the first time in 1931, since which time its acreage 
has rapidly increased. 
SMUT RESISTANCE OF RELIEF 
Relief was bred for the primary purpose of resisting covered smut. In 
Table 2 are shown data, from one experiment, on the comparative resistance 
'Clark, J. A. "Registration of Improved Wheat Varieties": VIII. In Jour. Amer. Soc. 
Agron., 27 :71. 1935. 
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Table 2-Reaction of wheat varieties to collections of covered smut made in 
Utah, 1931-32 (artificially inoculated) 
Average Percentage 
Smut Inoculum Infection 
Location Collection 
I I 
Utah I Silver-
No> Species Relief Kanred coin 
North Logan > ___ __ _____ ___ 1 tritici 0 8 
I 
21 
North Logan .- ... _--- -- -. 2 t1-itici 0 5 13 
West Trenton 
--------.---
21 mixed 0 40 31 
West Trenton __ __________ 23 levis 0 39 27 West Trenton ______ ______ 29 t1-itici 0 3 7 
West Trenton _______ _____ 39 tritici 0 12 13 
West Trenton 
------------
148 levis 1 47 41 Clarkston > _______________ ____ 4 t1-itici 0 9 19 Clarkston ._. ____________ _____ 5 mixed 0 25 37 Clarkston . ___ . _______________ 42 tritici 0 17 6 
Clarkston > __ > ___ . ____ _ ._ .. _._ 43 tritici 0 18 10 Clarkston ________________ > ___ 45 tritid 1 24 17 Clarkston .. >. __ __________ __ __ 46 le'iJ~s 1 44 64 
Clarkston .... __ ___ _____ ___ .» 47 tritici 0 13 2 Clarkston __ __ . ______ _______ __ 48 tritici 0 15 16 Clarkston ___ » ____ __ . __ ______ 155 levis 0 47 30 
South Clarkston ____ ___ _ 6 tr·itici 0 22 17 
North Clarkston ________ 34 tritici 0 45 63 
North Clarkston ____ ____ 40 tritici 1 14 14 
North Clarkston ________ 49 tritici 0 19 19 
Northeast Clarkston 24 levis 2 54 36 
East Clarkston _____ ___ __ 22 levis 0 34 30 
East Clarkston ____ ___ > __ 44 tritici 0 15 1 
Newton . ___ ___ __ ____ ___ . _______ 35 tritici 0 20 9 
Newton ___ ..... ____ ___ .. ______ . 37 tritici 0 66 76 
Beaver Dam .. __ ____ ___ ___ __ 17 levis 3 47 26 
Beaver Dam . ____ ____ ____ _ ._ 18 mixed 0 44 27 
East Beaver Dam ___ _____ 16 mixed 6 37 39 
North Cutler Dam ... _ 15 tritid 4 11 8 
North Cutler Dam 
----
19 tr·itici 0 10 9 
West Cutler Dam ______ 20 tritid 0 8 14 
West Cutler Dam __ ____ 33 levis 3 43 40 Collinston ___ . ______ ___ ____ _ ._ 230 levis 0 62 64 Collinston ._. ______ ___ . _______ 232 levis 23 63 45 
Collinston ._._ .... ___ ..... _ ... 262 levis 20 49 60 
Petersboro 
---------_ ... _-----
173 levis 1 62 51 
Mendon .. _ ...... _. __ ____ ___ > .. > 36 tritici 0 28 63 Wellsville __ __ .... _________ ___ 41 tritici 0 19 10 Paradise ._._._ ... __ __ _ .____ ___ 11 tritici 0 11 12 Paradise . __ >. _ .... ___ . ________ 14 tritici 0 6 10 Paradise . __ __ ___ ______ .. ____ __ 28 tritici 0 20 19 
Paradise .. __ .__ ... >. >. __ ... > __ 30 tritici 3 9 10 
Paradise ._ .... > .... >._ ._ ... > __ 31 tritici 0 42 51 
North Paradise ___ > __ . ___ 10 tritici 0 13 8 
West Paradise ........ __ .> 25 mixed 0 14 19 
West Paradise ......... _>. 26 tritid 0 8 7 
West Paradise ........ _.>. 32 tritici 0 7 27 
Bozeman, Montana1 •• 38 levis 1 46 43 
Blue Creek ._> ... ».» ____ > __ 185 levis 0 42 55 
Blue Creek . ___ .. »_>._>.> .. > 188 levis 3 41 47 
Blue Creek ____ ... __ ___ .. >._. 190 levis 0 66 41 
Blue Creek > ____ __ ..... ___ . __ 194 tritici 0 44 37 Tremonton > ___________ ___ ___ 180 levis 0 57 65 
Tremonton ___ » ... _._ ... _> __ 183 levis 0 43 37 
Tremonton ____ ....... > .. _»_ 202 levis 0 60 48 
1Came from Bozeman, Montana, In a sample of wheat nursery 674 whIch was ShIpped to 
Loean for seedine in the spring wheat yield plats> 
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of this new variety with Utah Kanred and Silvercoin to covered smut collec-
tions made from some of the most severely smut-infected areas in the state. 
It is apparent from Table 2 that some infection occurred on Utah Kanred and 
Silvercoin from all smut collections, whereas only two out of the fifty-five 
collections resulted in any appreciable amount of infection on Relief. 
ON NATURAL SMUT-INFESTED SOIL 
Under Farm Conditions.-Relief has been grown on a number of farms 
where smut-infested soil has resulted in heavy smut losses when present 
commercial varieties of wheat were grown (Fig. 1). Table 3 shows the com-
parative percentage of smut infection at different localities on locally grown 
varieties as compared with Relief. The superior resistance of Relief to smut 
infection is evident. 
Table 3-Percentage of smut infection occurring under farm conditions where 
seed had been sown with a drill 
Location (Utah) 
I 
Variety 
and Utah I I I Year Kanred1 Relief Sherman1 Goldcoin1 
Paradise (1933) ----------- ---1 80 I 2 40 1 .... North Logan (1932) ------1 ---- 1 ---- 1 69 Newton (1932) ____ ________ __ 20 
\ 
Trace 
-- -- I ..... Clarkston (1932) ___ _________ 34 1 .... .... -
lSeed treated, prIor to seedmg, for smut control. 
The crop year of 1932 showed unusually heavy smut infection, due no 
doubt to increased soil infestation; smut was especially prevalent in winter 
wheat in northern Utah. In a field at Paradise, Kanred and Sherman (a va-
riety from the Substation at Moro, Oregon, and resistant to certain forms of 
covered smut) showed 80 and 40 per cent smut-infested heads, respectively, 
whereas Relief showed only 2 per cent. In the field at North Logan (Green-
ville), Goldcoin smutted 69 per cent and Relief showed only 1 per cent. Similar 
comparative data are shown in Table 3 for plantings made at Newton and 
Clarkston. 
In fields where comparisons were made to control smut, seed of the non-
resistant varieties in all cases had been thoroughly treated prior to seeding, 
whereas seed of Relief had not 'been so treated. In fact, at Newton Relief 
was artificially inoculated with smut spores prior to sowing. In all fields, 
except those at Newton, smut-infested soil has been a serious problem for a 
number of years. The farm at Newton on which the experiments were con-
ducted in 1932 showed heavy infection for the first time since experiments be-
gan in that section (six or eight years ago). It is, however, reported by farm-
ers in the Newton Area that on certain lands smutty wheats due to soil 
infestation is an annual occurrence. 
Under -Experimental Conditions.-Additional studies on the comparative 
resistance of Relief and commercial varieties are shown in Table 4. The su-
perior resistance of Relief in Utah is again evident. 
The predominant type of smut prevailing in all these fields was Tilletia 
trit·ici) diseased culms being characterized by a dwarfing habit of growth. 
During the course of these studies this type has been the most prevalent form 
of smut in northern Utah. This form is peculiar in that it causes heavy in-
festation, especially where soil is infected, at unusually high soil temperatures 
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'fable 4-Percentage of covered smut infection at different locations under 
conditions of natural soil infestation (average duplicate 12-foot 
rows seeded by hand), Utah, 1932 
Location II 
Percentage of Covered Smut Infection 
Paradise .. ··· ... ······11 
Clarkston .· ·· ... ·· ... 1 
Wellsville .... ....... . 
Newton ........... .... . 
North Logan I (Greenville) .... 
Utah I I I Kanred1 Relief Silvercoin1 
60.0 0.6 86.5 
43.6 0.0 
15.3 0.0 
5.1 0.0 
34.5 0.1 
61.7 
17.1 
53.2 
1Seed t reated, prior to seeding, for sm ut cont rol. 
Goldcoin1 
80.1 
52.6 
37.5 
76.0 
(75 0 F.). This is contrary to the usual behavior of covered smut, which is 
generally regarded as causing little or no inf ection at such temperatures. 
COMPARATIVE RESISTANCE TO PHYSIOLOGIC FORMS OCCURRING 
IN UTAH 
From studies made of covered smut occurring in Utah, there appear to 
be at least seven different physiologic forms. Relief has been found to be 
susceptible to two of these and to be resistant to the other five (Table 5). The 
two forms to which Relief is susceptible react the same on all varieties so far 
tested; they are different species, however, the one being T . tt'itici and the 
other T.1ems. Utah Kanred, Turkey, Turkey 26, Silvercoin, and Hybrid 128 are 
susceptible to all seven forms. 
Table 5-Comparative resistance and susceptibility of local varieties of Re-
lief and of three additional productions developed at the Utah Agri-
cultural Experiment Station to seven physiologic forms of covered 
smut isolated in Utah 
Form No. 
No. 
2-1 3-t 4-l 5-t 6-1 7-1 
Utah Kanred ... ....... ... . Susc. Susc. Susc. Susc. Susc. Susc. Susc. 
Silvercoin ......... .. ....... . 
" " " " " " 
Relief ...................... .... Res. Res. Res. " " Res. Res. 
54a-l Ridit x Utah 
Kanred2 •• •• • • •• • • • • •• •• • • " " " Res. Res. " " 
54a-40 Ridit x Utah 
Kanred .............. .... . " " " " " " 
54a-67 (Ridit x Utah 
Kanred) ..... .... .... .. . . " " " " " " 
lTbe letter following t he number desig nates t he specie of smut, whether T. tritici or T. 
levis. 
%Many other selections from various crosses show resistance ·to all forms but have not 
yet been tested for yield sufficiently t o warrant their distribution to farmers. 
REGIONAL TESTS FOR SMUT RESISTANCE 
Holton, Bayles, and Rodenhiser of the Division of Cereal Cr ops and 
Diseases, U. S. Bureau of Plant Industry, cooperating with various state 
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agricultural experiment stations, have completed a series of bunt-resistance 
studies on promising wheat varieties. Relief was among the varieties used in 
their studies. The comparative bunt resistance of this variety and a few 
common commercial varieties, together with two or three other varieties of 
recent origin, are shown in Table 6. The inoculum used in their studies con-
sisted of smut collected in the locality where the nursery was grown. It is 
apparent that different physiologic forms (or mixtures of forms) existed in 
the different localities. Relief, grown at Pullman (Washington) and at 
Corvallis (Oregon) smutted 22.8 and 28.6 per cent, respectively, whereas at 
the other stations little or no smut infection occurred. It is possible that 
those particular forms' of smut at Pullman and Corvallis are similar to smut 
forms 4-1 or to 5-t isolated in Utah (Table 6). 
Table 6-Percentage of bunt in a few selected wheat varieties, grown in uni-
form nurseries, 1934 (Averages for 1932.34 also given) \ :: 
Percentage of Smutty Heads by Variety 
I I I 
I "a-2 Ridit x Location Kha'ko'l Relief I Tu'key I Ridit Albit Oro Rio Utah Kanred C.I. C.I. C.I. C.I. C.I. C.I. C.I. (Utah 
1442 10082 6175 6703 8275 8220 10061 Selection) 
Pullman, Wash. 77.5 22.8 81.0 13.1 87.5 0.4 3.0 6.6 
Corvallis, Ore. 77.5 28.6 66.0 0.6 81.5 0.4 1.9 0 
Moro, Oregon 54.0 0 51.1 2.0 0 0.2 2.4 2.1 
Pendleton, Ore. 41.9 1.5 43.1 4.1 10.9 0.6 6.1 2.7 
Felt, Idaho 29.8 0 48.9 5.0 0 4.1 1.3 0 
Moscow, Idaho 44.9 0.4 36.9 1.3 5.4 1.3 0.5 0 
Rockland I I 
Bench, Idaho 53.4 6.1 38.0 5.1 11.8 3.8 5.6 1.6 
Bozeman, Mont. 62.2 0 51.6 1.4 0.2 2.4 4.4 0 
Logan, Utah 5.2 0 4.7 1.1 0 0.6 0.8 1.0 
Tucson, Arizona 0 0 0 0 0 0 0 0 
Kearneysville, 
West Va. 47.8 2.1 52.5 3.6 33.5 0.7 2.4 4.0 
Average: 
8 stations, 1934 57.4 7.7 52.5 3.9 28.9 1.2 3.3 2.1 
7 stations~ 1933 44.5 8.3 44.3 12.3 29.5 1.4 7.1 .. --
9 stations, 1932 50.1 6.3 ...... 6.2 18.8 5.9 6.1 ._--
WeIghted Avg. I I I 
1932-34 50.9 7.4 .... 7.2 I 25.3 I 3.0 I 5.5 I 
lResults from uniform bunt nurseries in western states in 1934, with averages for 
1932-34. Compiled by C. S. Holton, B. B. Bayles, and H. A. Rodenhiser. Division of Cereal 
Crops and Diseases, Bureau ofJ Plant Industry, U . S. Department of Agriculture. 
%Data supplied through the courtesy of the Washington, Oregon, Idaho, Montana, Arizona, 
and West Virginia Agricultural Experiment Stations and the Division of Cereal Crops and 
Diseases, Bureau of Plant Industry, U. S. Department of Agriculture. 
YIELD DATA 
Concurrently with smut tests, yield tests have also been run on this new 
variety, Relief. These tests have been conducted in different localities in the 
state as well as in other western regions, with apparently highly satisfactory 
yields. 
Comparative Acre-yields of Relief and Its Parents 
During the period from 1929 to 1933, Relief was compared in yield tests 
at Newton, with its two parents, .Hussar and Turkey 26. These yields are 
shown in Table 7. It is interesting to observe that Relief appears to have in-
herited the smut resistance of Hussar and the high yield of its other parent, 
Turkey 26. 
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Table 7-Acre-yields of Relief and its parents, Hussar and Turkey 26, Newton. 
Utah 
I Acre-yield (bus.) by Year I I R.laU •• Variety I I I I Average Per-1929 1930 1931 1932 1933 centage 
Hussar (Female 
parent) 39.1 32.3 27.4 17.9 14.6 26.3 78.0 
Turkey 26 (Male 
parent) 42.1 42.8 33.0 28.2 22.5 33.7 100.0 
Relief 49.2 36.3 33.3 32.6 19.0 34.1 101.1 
Comparative Acre-yields of Relief and Commercial Varieties 
At N ewton.-The tests extending over the longest period of time are 
those made at Newton (Table 8). These data were obtained under conditions 
of smut-free soil, with the exception of 1932 data. Comparative yields for 
the nursery and plats are shown in this same table. It is evident that Relief 
has yielded considerably higher than either Goldcoin or Silvercoin and slightly 
higher than Utah Kanred, which is ordinarily considered one of the highest 
yielding varieties grown in the state. 
Table 8-Acre-yield (bus.) for Relief and common wheat varieties grown in 
nursery and in plots, Newton, Utah 
II 
Acre-yields (bus.) by Year II I Relative 
Variety 1929 /1930 /1931 /1932 /1933 11934 Average ce~~~~e 
N ursery Experiments 
Relief 49.3 36.3 33.3 32.6 19.0 29.2 
Utah Kanred 38.5 35.5 38.4 22.5 20.0 29.9 
Goldcoin 37.9 35.8 26.1 7.3 10.3 20.6 
Silvercoin 39.5 29.0 34.0 16.5 12.4 26.8 
Plot Experiments 
Relief II ----Utah Kanred ___ _ 
Goldcoin ___ _ 1
34.7136.8127.6129.1 I ----II 30.9 36.2 22.2 26.2 ___ _ 
21.8 28.8 20.0 -20.7 ___ _ 
33.3 
30.8 
23.0 
26.4 
32.1 
28.8 
22.8 
108 
100 
75 
86 
111.1 
100.0 
78.9 
Relief has been grown in comparative yield tests at the Nephi Dry-land 
Substation for two years (1933, 1934), the results of these tests being pre-
sented in Table 9. Utah Kanred is taken as 100; for these same years, aver-
age relative yields for Relief, Turkey 26, and Goldcoin are 101, 102, and 77, 
respectively. 
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Table 9-Acre-yield (bus.) and relative acre-yields with Utah Kanred as 100, 
Nephi, U tah l 
Acre-yield (bus.) 
Variety 
1933 1934 
Utah Kanred 17.8 14.3 
Turkey 19.1 13.7 
Goldcoin 14.4 10.2 
Relief 18.2 14.2 
I . Average 
16.0 
16.4 
12.3 
16.2 
Relative 
Percentage 
100 
102 
77 
101 
IData supphed by A. F . Bracken, Supt., Dry-land Substation, NephI, Utah. 
In Regional Tests.-The Division of Cereal Crops and Diseases, Bureau 
of Plant 'Industry, U. S. Depal'tment of Agriculture, in cooperation with ,dif-
ferent experiment stations, has completed a series of yield tests on a number 
of leading winter wheat varieties grown in different localities. Relief was 
among the varieties tested, and comparative acre-yields of this variety in 
comparison with high-yielding commercial varieties and two productions 
(Oro and Rio of recent origin) are shown in Table 10. In Table 11 is shown 
comparative yield data for Relief and Utah Kanred, together with Kharkof 
for 1934, the only year that Utah Kanred has been in the uniform test. From 
these tests, Relief ranks well among the highest yielders and appears to have 
a wid'e range of adaptation. 
Table 10-A verage yield of selected winter wheat varieties in uniform co-
operative nurseries grown at ten locations in the western states in 
the three years, 1932-34 (Grown at Union, Oregon, and Rockland, 
Idaho, only two years) t, 2 
Location 
of Test 
Pullman, Wash. 
Walla Walla, Wash. 
Pomeroy, Wash. 
Moscow, Idaho 
Pendleton, Oregon 
Union, Oregon 
WeIghted Average 
(17 Station Years) 
Moro, Oregon 
Felt, Idaho 
Rockland, Idaho 
N ewton, Utah 
WeIghted Average 
(11 Station Years) 
Weighted Average 
(28 Station Years) 
Yield in Bushels 
Kharkof I Relief I Turkey I Ridit I 
Albit 
I 
Oro 
I 
Rio 
C.I. C.I. C.I. C.I. e.I. C.I. C.I. 
1442 10082 6175 '670~ 8275 8220 10061 
52.7 56.1 I 50.5 47.0 I 46.0 56.1 52.5 35.4 39.7 34.4 35.4 35.3 36.7 37.5 
40.8 25.8 37.2 22.3 20.9 37.3 39.6 
48.2 46.5 49.5 45.7 46.8 48.9 52.0 
36.8 35.6 36.3 30.8 36.8 33.7 37.2 
36.0 35.8 38.2 26.6 28.6 35.7 36.7 
42.0 I 40.2 I 41.2 I 35.1 I 36.2 I 41.7 I 42.9 
11.6 13.1 7.7 7.3 8.0 14.0 
I 
9.3 
19.5 20.4 14.9 16.4 19.0 17.9 17.1 
23.1 26.8 21.7 19.2 21.5 21.7 21.0 
25.2 28.2 27.4 26.5 24.7 26.4 I 29.4 
19.6 21.7 17.6 17.2 18.0 19.8 19.0 
33.2 32.9 31.9 28.1 29.0 33.1 33.5 
lResults from cooperative wheat varietal experiments in the western region in 1934 with 
averages from 1931 to 1934. Data compiled by B. B. Bayles, Division of Cereal Crops and 
Diseases, Bureau of Plant Industry, U. S. Department of Agr iculture. 
2Data supplied through the courtesy of the Washington, Oregon, Idaho, Montana, Arizona, 
and West Virginia Agricultural Experiment Stations and the Division of Cereal Crops and 
Diseases, Bureau of Plant Industry, U. S. Department of Agriculture. 
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Table ll-Yields of Relief, Utah, Kanred, and Kharkof in uniform cooperative 
nurseries grown at ten locations in the western states in 1934,t, I I Yield in Bushels 
Location of Test Relief I Utah Kanred I Kharkof 
C.1. 10082 C.1. 11608 C.1. 1442 
Pullman, Washington 78;7 70.0 64.5 
Walla Walla, Washington 32.5 28.0 24.8 
Pomeroy, Washington 46.8 47.0 48.4 
LaCrosse, Washington 51.0 54.7 46.4 
Moscow, Idaho 27.8 25.2 I 27.2 Pendleton, Oregon 25.9 28.0 27.7 
Average 43.8 42.2 39.8 
Moro, Oregon 10.0 4.9 6.4 
Felt, Idaho 5.9 5.5 5.6 
Rockland, Idaho 27.7 13.8 18.0 
Newton, Utah 33.2 29.1 29.0 
Average 19.2 13.3 14.8 
Average (10 tests) 34.0 30.6 29.8 . 
lResults from cooperative wheat varietal experiments in the western region in 1934 with 
averages from 1931 to 1934. Data compiled by B. B. Bayles, Division of Cereal Crops and 
Diseases, Bureau of Plant Industry. U. S. Department of Agriculture. 
2Data supplied through the courtesy of the Washington, Oregon, Idaho, Montana, Arizona, 
and West Virginia Agricultural Experiment Stations and the Division of Cereal Crops and 
Diseases, Bureau of Plant Industry, U. S. Department of Agriculture. 
AGRONOMIC DATA OBTAINED 
Table 12 shows agronomic data, other than yield, for the new variety, 
Relief, in comparison with standard local varieties. In respect to these 
agronomic characters, as will be observed from Table 12, Relief is ,similar to 
Utah Kanred. 
Table 12-Comparative agronomic data for Relief and other common wheats, 
N ewton, Utah 
I Height (in.) 
I 
Percentage 
Date of Heading \ Win-Variety Lodged ter-
killed 
1931 I 1932 1 1933 11931 11932 11933 11931 I 1932 I 19331 1932 
Relief 6-8 6-16 6-15 29 34 20 30 25 30 27 
Utah Kam'ed 6-10 6-18 6-15 31 32 20 30 27 30 29 
Goldcoin 6-10 6-17 6-17 29 31 20 16 12 20 49 
Silvercoin 6-8 6-17 6-16 28 31 20 16 10 17 44 
Turkey 26 6-9 6-18 6-16 28 32 20 30 18 30 47 
MILLING VALUE OF RELIEF WHEAT 
The milling value of any variety of wheat is an important consideration. 
Hussar, one of the parents of Relief, is somewhat inferior in milling ,as com-
pared with the other hard red winter wheats. Turkey 26, the other parent, 
appears to be equal in milling quality ·to the best of the hard red winter 
wheats. 
Some prell inary baking tests have been 'made on this new variety, Re-
lief, in comparison with 19cal-grown varieties, results of which indicate that 
Relief is about equal in milling value to the ordinary Turkey and Kanred 
wheats. Grain of the Relief variety usually runs somewhat higher in yellow-
berry than does the Utah Kanred. However, protein tests have shown Relief 
to be as high as Utah Kanred. 
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RELIEF NOT THE FINAL GOAL IN BREEDING 
The fact that Relief has been recently found (Table 5) to be susceptible 
to some forms of covered smut occurring in this and other regions is evidence 
that this variety, if grown, will not completely solve the smut problem. 
This was to be expected when it was determined by various workers that 
there werel>hysiologic forms of covered smut and that Hussar, the supposedly 
resistant parent of Relief, was susceptible to some of these forms. There is, 
in fact, no known wheat variety in existence today which is resistant to all 
forms of covered smut, yet it is the wheat breeder's goal to produce such a 
variety. Strains have now been produced at the Utah Agricultural Experi-
ment Station (Table 5) which are highly resistant to all forms of covered smut 
isolated in this section. The fact that Relief has demonstrated many times 
its high resistance to smut forms, causing greatest losses in this section, still 
its comparatively wide range of adaptation and its high acre-yields make it a 
variety well worthy of introduction. 
SUMMARY 
Relief is a new variety of hard red winter wheat resistant to most forms 
of covered smut occurring in Utah and was bred by the Agronomy Depart-
ment at the Utah Agricultural Experiment Station. In addition to being 
resistant to various forms of covered smut, which has caused heavy losses 
to wheat farmers of central and northern Utah and of southern Idaho, it also 
appears to be equal in all other respects, such as yield, winter hardiness, and 
quality to the better varieties now being grown in this region. Relief descend-
ed from a Hussar x Turkey 26 cross. 
• 
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